Objective: to evaluate a nurse-led management plan and care pathway for older people discharged from an Accident and Emergency Department after a fall. Design: randomized controlled trial. Setting: a large teaching hospital. Subjects: 348 consecutive patients aged 65 or over attending the Accident and Emergency Department with a fall. Interventions: we randomized patients to falls nurse intervention or usual care. Within 4 weeks, the intervention group received a home assessment to address easily modifiable risk factors for falls. This included assessments of medication, ECG, blood pressure, cognition, visual acuity, hearing, vestibular dysfunction, balance, mobility, feet and footwear. All patients were given advice and education about general safety in the home. Main outcome measures: Further falls, functional ability, re-attendance at the Accident and Emergency Department and admission to hospital. Results: at 6 months post-Index fall, 36 patients in the intervention group and 39 patients in the control group had had 89 and 145 falls respectively. Although the intervention group had less falls, this was not significant (P)0.05). Similarly, the intervention group had fewer fall-related admissions and bed days (8 and 69 respectively) than the control group (10 and 233 respectively). The intervention group scored significantly higher in indicators of function (P-0.05) and mobility within the community (P-0.02). Conclusions: although the differences were not significant, patients in the intervention group had fewer falls, less hospital attendances and spent less time in hospital. Moreover, patients in the intervention group were more functionally independent at 6 months post-Index fall.
Introduction
Falls are common and debilitating, affecting about a third of those aged 65 and over [1] [2] [3] [4] , in whom they are a leading cause of mortality and morbidity [4 -8] . In Britain, over 300 000 older people attend Accident and Emergency Departments after falling at home, and of these 1500 die as a direct result of falling.
Falls in older people cause major injuries, ''long lie'' complications, functional decline and fear of falling [9] [10] [11] [12] [13] [14] . Costs are substantial in terms of functional loss and use of healthcare services. Hip fractures cost an estimated £160 million a year and account for 20% of orthopaedic bed occupancy [15] .
The multifactorial aetiology of falls and heterogeneity of those at risk make assessment and treatment difficult. Knowledge of risk factors [16] [17] [18] [19] [20] [21] [22] has led to development of community falls prevention programmes [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] . Study results conflict and use a variety of interventions including exercise and postural control [23] [24] [25] [26] [27] , education programmes [28, 29] and multifactorial assessment [19, [30] [31] [32] [33] [34] .
Few studies have significantly reduced falls [23, 25, 28, 30, 33] , despite using complex intervention programs. Reasons for previous negative studies may include differences in intensity and duration of interventions, length of follow-up and, most critically, the definition and measurement of a fall. Even the populations studied have shown great variability in terms of sex, age group and risk factors [23] .
In Tinetti's study [30] , subjects were assessed by a nurse and a physiotherapist. Intervention subjects were visited on average eight times in 3 months. A 6-month maintenance phase followed. At one year, 35% of the intervention group fell compared with 47% of controls.
Interventions using existing resources and mechanisms are likely to be implemented and be sustainable. This study assessed a nurse-led intervention for older people discharged from the Accident and Emergency Department, requiring a single visit, where action on falls risk factor modification could be taken through usual channels.
Methods

Design
A randomized controlled trial of usual care versus a falls nurse intervention. Patients were block-randomized consecutively to groups.
We obtained ethical approval from the appropriate ethics committees.
Setting and subjects
University Hospital Aintree, Liverpool is a teaching hospital with a catchment population of 250 000. Between July and December 1997, we recorded consecutive patients aged 65 or over attending the Accident and Emergency Department with a primary diagnosis of ''fall''. Patients were excluded if they were admitted to hospital as a result of the Index fall (see below), lived in institutional care, if they refused or were unable to consent, or were out of the area.
Definition of a fall: Patient failing to maintain a stable position and inadvertently coming to rest on the ground or lower level, with or without loss of consciousness, but not as the result of acute medical events (e.g. stroke) or extraordinary environmental factors (e.g. traffic accident). Coming to rest against furniture or a wall was not deemed a fall [3] . The current fall was termed the Index fall.
Baseline measurement
Eligible patients were identified, gave consent and were randomized. We collected baseline data in the Accident and Emergency Departments, including demographic details, pre-fall independence (Barthel [36] ) and pre-fall handicap (Rankin [37] ). We developed a scaled version of the Life Space Diameter [38, 39] , indicating the area through which people habitually move (Appendix 1). We recorded current cognitive function (Abbreviated Mental Test Score [40] ), mood (Yale [41] ) and medication. We noted falls in the previous year and severity of Index fall. Index falls were coded a priori (to allow post hoc testing of randomization) using a simple classification: mild, no treatment; moderate, required simple dressing; severe, required X-ray, sutures or sustained a fracture; or head injury.
Intervention
Following some basic training, therapists and clinicians agreed about the nurse's initial assessment and criteria for onward referral, as some areas require specialist assessment, e.g. provision of aids and adaptations. The intervention group was assessed for risk factors for falls [2, 9, 14, 16-21, 42, 43] at home by the falls nurse 2-4 weeks following the Index fall. Medication, ECG, blood pressure, cognition, visual acuity, hearing, vestibular dysfunction, balance, mobility, feet and footwear were assessed using adapted versions of the falls checklist (Appendix 2) and ''s'' test [44, 45] . The environmental assessment identified inadequate lighting, tripping hazards and unsuitable furniture. Patients were given advice and education about safety in the home, and simple modifications were made with consent (e.g. mat removal).
Risk factors requiring further action were referred to relatives, community therapy services, social services and/or the primary care team. Direct referrals were not made to hospital outpatients or day hospital.
At randomization, patients were given a diary to complete daily for up to 6 months after the Index fall. Further falls, consequent injury and subsequent place of treatment (i.e. GP, hospital) were recorded. At 6 months, postal questionnaires asked about the number of falls, functional ability, mood and social support. GP records were reviewed and hospital databases interrogated for attendances and admissions.
Sample size and analysis
The power calculation estimated that 168 patients per group were required to detect a 35% reduction in number of falls by 6 months after the Index fall (a=5%, 90% power, chi-square).
We compared frequency data using chi-square or Fisher's exact test, ordinal using the MannWhitney U-test, interval using Student's t-test (for all tests a=0.05).
Results
Patient demographics
Of 863 patients who matched the inclusion criteria, 348 (40.3%) were recruited, 171 to falls nurse intervention and 177 to usual care ( Figure 1 ). There was no difference E. Lightbody et al.
in age (P)0.05) between those recruited and those not (retrospectively identified and refused consent) ( Table 1) .
There were no differences between intervention and usual care groups in baseline characteristics, except total number of medications (Table 2) .
Intervention by Falls Nurse
Of those in the intervention group, 170 had a home visit. Problem areas identified (not mutually exclusive) are shown in Table 3 .
Referrals to community services are shown in Table 4 . The falls nurse referred target medications for GP review in 125 (74%) patients and thirteen (8%) orthopaedic footwear referrals. Twenty-three (14%) patients had Social Services referrals for assessment for aids or adaptations.
Outcome data At 6 months, 314 patients remained in the study, 155 in the intervention group and 159 in usual care. Eighteen patients had died (11 intervention, 7 usual care), 12 had withdrawn (2 intervention, 10 usual care) and 4 were lost to follow up (3 intervention, 1 usual care). There were no significant group differences in mortality or withdrawal rates.
A review of the falls diaries revealed that in the intervention group, 43 patients fell a total of 141 times and with usual care, 44 patients fell a total of 171 times. These differences were not significant. Table 5 shows the main outcomes. From postal questionnaires: 35 (23%) patients in the intervention group fell a total of 89 times, with usual care, 39 (25%) patients fell a total of 145 times. Although there were 
Efficacy of a falls nurse intervention in preventing falls
more falls in the usual care group, this was not significant. There was no significant difference in the number of falls recorded in diaries compared with postal questionnaires. Although the Barthel index was lower in both groups, there was no apparent deterioration in Life Space Diameter. Table 5 shows that at 6 months the intervention group were significantly more independent (P-0.04) and more mobile in the community (P-0.02). In the 6 months after their Index fall, 39 (13%) patients not previously requiring support were now receiving it, 24 (62%) in the usual care group and 15 (38%) in the intervention group.
Fewer patients (trend only) in the intervention group re-attended the Accident and Emergency Department or were admitted with a new fall or a falls-related problem ( Table 5 ). The intervention group presented with fewer major injuries (2 head injuries and 1 fractured femur) than the usual care group (2 head injuries, 2 fractured femurs and 2 wrists) and had fewer falls-related days in hospital.
More of the patients (P-0.05) directly referred for community services by the falls nurse received treatment (physiotherapy 5/10 : chiropody 20/30) than those referred via the primary care team (physiotherapy 9/50 : chiropody 1/8) ( Table 5 ). In addition, 23 patients were referred to Social Services by the falls nurse and of these, 2 were lost to follow-up, 12 (57%) had been contacted, 10 (48%) had been assessed and 5 (24%) had received an aid or adaptation by 6 months (data not in table) .
There was little overall difference between intervention and usual care patients in terms of target medications at 6 months, compared with baseline. However, the numbers of patients in the intervention group taking anti-hypertensives and diuretics were markedly reduced. Conversely, there were increases in the number of patients on benzodiazepines, vasodilators, anti-convulsants and anti-Parkinsonian drugs.
When comparing target medication at baseline (Table 2) with subsequent falls by 6 months, patients on more than three target medications were significantly more likely to fall than those on three or less (P-0.005, odds ratio 3.31, 95% confidence intervals 1. 34-8.20) .
Discussion
This study demonstrates the effectiveness of a nurse-led intervention in reducing dependence and maintaining mobility in the community by 6 months after the Index fall. The numbers of subsequent falls were lower in the intervention group and there were less falls-related hospital admissions and bed days in the intervention group.
The intervention group were significantly more independent in activities of daily living and were more mobile within the community than the control group. These findings reinforce those of Close and colleagues [33] where there was a significant difference in Barthel scores between groups at 12 months (though patients in both groups had deteriorated). Despite finding that more of the intervention group were able to go out alone at 12 months, this effect was not apparent after adjustment for initial Barthel score and ability to go out alone at baseline [33] .
In this study, there were fewer falls (non-significant) in the intervention group. Previous studies suggest that increasing activity results in more falls and injuries [46, 47] . In maintaining activity, our intervention may have increased opportunities for falling. When considering the overall faller rate in the 6 month follow-up period (23% of the intervention and 25% of the control) the study in retrospect was under-powered; the sample size was based on previous studies with an estimated proportion of fallers of up to 52% [19, 23, 30, 33] and aimed to reduce the number of fallers by 35%.
For other outcome indicators, the intervention group re-attended the Accident and Emergency Department less often, had fewer hospital admissions and bed days, and were less likely to require additional social support. Our results reflect those of Close et al. [33] and Tinetti et al. [30] who found that subjects in the intervention group required fewer hospital admissions. It is beyond the remit of this paper to present detailed cost analyses. However, if we consider falls-related bed days, it is apparent that cost savings could be made (total cost of bed days £11 719 and £37 951 in the intervention and usual care groups respectively). This suggests that the falls nurse intervention might lessen the need for formal care and reduce the economic burden of falls. The intervention aimed to use existing resources and referral mechanisms. Where the falls nurse could take action on interventions directly, e.g. by removing mats or social service referrals, risk factors were modified by 6 months in most cases. However, where interventions had to be taken indirectly, risk factors were less likely to have been addressed. For example, as polypharmacy increases falls liability [6, 16, 20, [48] [49] [50] [51] [52] [53] , it was imperative for the falls nurse to facilitate modification of target medications. However, this could only be achieved indirectly through primary care. Unfortunately, the proportion of those on three or more medications actually increased, despite this risk factor being easily modifiable.
The falls nurse in this study was unknown to many GPs and contact was generally by letter. The intervention may be improved if the falls nurse worked directly with a primary care trust and had close liaison with Accident and Emergency Departments and older peoples' services e.g. geriatricians, and existing falls clinics. Successful implementation of such a service depends on developing acute and primary care-based multidisciplinary pathways.
Non-intervention by a second party in this study may also have been compounded by the short timeframe to identify, implement and effect change. Other studies with positive outcomes have used a year follow-up period [30, 33] .
The efficacy of this intervention has been demonstrated and the intervention's acceptability to patients is evidenced by low withdrawal rates. It has proved feasible with this nurse-led intervention to effect positive changes in function and mobility, number of falls-related hospital bed days, Accident and Emergency Department attendances and new falls.
Key points
. A fifth of those aged 65 and over attending Accident and Emergency Departments, do so with a fall. . A single assessment of risk factors for falls with appropriate intervention increased long term independence. . Effective mechanisms for actioning interventions through primary care should be agreed. . Falls prevention programmes should focus not only on falls but also on independence. 
